Dopamine depletion attenuates amphetamine-induced increases of cortical acetylcholine release.
The extent to which the d-amphetamine (2.0 mg/kg)-induced increase in cortical acetylcholine release is mediated by dopamine and/or noradrenaline was assessed using in vivo microdialysis in freely moving rats. Unilateral 6-hydroxydopamine lesions of the mesotelencephalic dopaminergic system, which depleted forebrain dopamine by 99% on the lesioned side, significantly attenuated the effect of d-amphetamine on cortical acetylcholine release compared to a surgical control group (160% baseline vs. 270%), suggesting that dopamine at least in part mediates this effect of d-amphetamine. In contrast, bilateral 6-hydroxydopamine lesions of the dorsal noradrenergic bundle which depleted forebrain noradrenaline by at least 95% had no effect on d-amphetamine-stimulated cortical acetylcholine release. These results point to an important role for forebrain dopamine in the regulation of cortically projecting cholinergic neurons and fail to support the hypothesis that the ascending noradrenergic projections of the locus coeruleus are significantly involved.